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Limited resources : 
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When we use critical-path method, we assume that all resources that we are needed are 
available. 

We should identify peaks of resource requirements. 

It may be impractical to meet such peak resource needs. 

A smooth increase at the beginning of a project and a smooth decrease at the end. 

Resource can classify to labors, materials, machines, space and financial resources. 

Often resources are specified in terms of the number of units of resource required or in terms of 
the hours or days (e.g., 40 person-hours). 


. lUJ! pUj! s Jj cjIS juiu j Unlimited resources J & 4^ j* 

. j J§1 resources \ j $ resources *.\ \ j*-* J) 

(_^jLatLd 0^1 <j] j c ^jLatLd resources _ii Ajiguli 


Resources may be considered as consumable (materials) or non-consumable. 

Their importance to key resources, secondary resources and general resources. 

: cjUlujSj 3 Resources J! JLi^j 

Key resources are the most important, expensive and non-available resources in the project 

. £j>Sbll yi Jjiil J J I yA J 

Secondary resources are those resources which have no constraints on their availability, such as 
normal labor. 


Aj^lxll 4_lLaxll Jia Uajb ^ibll ^aII ^A j 


General resources are defined as those resources that are used by all or most of the activities on 
the project. 


I.}£a j J>»^}ll J £2^)1 UiaJl - j ClilajoiVl (Jail J J!b A Jjl j-all j 


gjLull j etull Jib jjl jJI j consumable Ua J) Resources -11 J*c. pLJ* 

. j- jjJaII jj:u j Jib l^bll ^ j Non - consumable ^Ull ^jill j 

Labor , material & space J) Resources J1 cblG l J^c. piJ* 


-Important definitions : 

Activity : 

Critical activity : 

Non critical activity : 


Bar chart 
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(( ^ - Sj 












^ IaI (_£A]I ^jA 


V jAlj Ijj ^411 Ajj 1I jA 


Duration : 

Predecessor (( Depend on )) : 

Estimated cost : 


Anil ^Loj] ^p\\ ejjill ^A 

Au Ia) V) ^iiLa Iajj (j\ j Ab AASaj alI! Iaa (j! </» 

pLlj &[^ijy\ v] (ji s^)i JL<^I ^i!ia3 


a\\ 


C Ujo^ 


^ j^)joLa ]1 jl ^)^-JuO jl &.^A ^3 J 4 Anil ^A 


Resources : 


Example : 


Activity 

Duration 

Predecessor 
^depend on* 

Estimated 
cost per 
activity 

Resources 

N 

Min 

A 

2 

— 

1 0,000 

4 

4 

B 

3 

A 

1 2,000 

6 

3 

C 

6 

A 

1 2,000 

18 

18 

D 

5 

A 

1 5,000 

15 

10 

E 

1 

B,C 

5,000 

3 

3 

F 

6 D,E 

18,000 

6 

6 


1 - Draw the bar chart for this project . 

2- Draw early time histogram . 

3- Level the no. of crews to no more than 36 crews per week & histogram your solution . 



Solution : 

1 - Draw the bar chart of the project . 
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Iajxj Jfc J j ^ J* JjLJI JjiaJ) <> t-jAj dii] JjL]) J ££ Ua> ujjILaIJ 

. aL j£i Jjj JjI^j 4 v ^ j^i 


ACTIVITY A : 


4 ^ J 10,000 J 4 (■" ll uiLaiVl (J^aC. ^ AjIAJ jit blljll J^>\ Ab ^glc> AxUXJ V J AjAa ^jl ^Jaxii 

LLb-jl Zj. ^ q l-»Nf I (jj$ a a (Jfil Injt »■ ^ Aic- j 4 ^9 (J-aC- ^LLal lj& (< ^A L)^ ^tl^J J 


Activity B : 

life ^ «Jj 1I ^ki tillil t B Jml) :e s «Jj1I V A JujII ^ <ji i_jaj *C ^1 A JujII ^ic. Xtuju j £ yLuJ 3 Aiii <ji ^ '~~» a 

(jjj-aLiil £- jfuiVl ^ jfuiVl <j-a Abll 

Activity C : 

44 ■ ^ 4 C Abll ^ e-A^l (j^>4 C5^" A Al^l jl c _ ia>J 4 _jl A Ai^l (_ s lc> Aaj*j j j.J 0 <jl ^ !■»» a 

. c>^ C5^ cr^' (> -b^ 
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Activity D : 


li& c.aj 1I til 111 i D Anil $.aa 1I j£-<n Vjl A ^.friij ji t ^ j <ul A Anil ^Ic- Axusu j ml 5 4j«ao (ji ^ lax ^ 

^jLuoii ^ j^yi ( _a^ ^inii ^ j^jujVi (j-® Anii 


Activity E : 

J ‘ E iull (^S e^JI j£*4 tj**- 'j j 1 B&C-^JI (J S-'?': J 4_jl ^1 B8cC •Anil J ^ AjAo ji ^ lax ^ 

£judlnll ^ jJjujVI L>*^ ^ jJjudVl j>a l^A ^ £.Aj 1I Li x Jj tillil ( ^nl juj! 3 C ^ j jjl jgjj 5 (_ r £^jl B U^ 


Activity F : 

j‘ F ^-<r — _ - r 

n a 1 A. \i - jh t ) V g .' £jullnll J) j > .1*7 I j^Q 


Anil ^ £.Aj 1I j^AJ ^ D 8c E *^11 ^gVn jl l. lan 4il ^1 D 8c E *^11 ^gic- >A<n*J J ^JJ^i 4 jjuj 4j, 
/I ^1^. £juilnll ^ jfuiVl j-a Anil lAA ^ c-A^ll ^aliui 4 jnl ml 9 *^-J <^^i E ■Anil t-al jj.il ml 7 


U 


“ r" o 


How to compare between Critical & Non critical activity ? 

Activity A : I ° 

Critical B,C&D <ulc- .inu n j ^ ■csl ia^^u 


Activity B : 

p „VI Ujt-J c"'\- jA C AlJI (jji La£ j B & C jli]l ^ V. E ( j£] t E lull A-llc- ~’ li? J All] I lift ^ji Jaa.^U 

Anil fiAdC. ^ ^ J (j-alnll ^ jAjujVI Aic. A^. ( _ 5 J^ali E Anil JA^IA jl Aa j\ (iL^pAl An^Lajn lillAA ^lAlL j ( (j^lAll 

Non critical An B Anil a 1131 <. CAnli j "■» j <a!131 


Activity C : 

Critical An C Anil <jli <a !131 t E Anil AjIc. Aanu 4_£31l jA C Anil ^jli JjjLuiII Anil ^ U^)£3 La£ 

Activity D : 

ji A^A c^llAl c Ut-a D &c E (jjAnll 13] V] lAn (jl t*1131 D 3c E ^\ci An*J F Anil (j£l j <. F Anil 4nlc. AaA*J E) 

ajIiAll JAaAll jl Al ^ j-ajud-a (jjfn Cj li^. tNOPl CHtiCal An E) Anil ^>n*J t*1131 i £juAA 11 ^ jdjudVI Aic. ^-flAij ^311 jA E Anil 

# AjIc. AaA*j F Anil jV F Anil AjIaj ( _ ? A^ ^nl ml 9 O'® 

Activity E : 

^a Lna F Anil $.Aj ^j-a ^)^jj Cna E Anil iA 1131 c E Anil ^^Ajl 13] V] F Anil lAn <jl ^lAlU j <. F Anil A^lc. Aali*j E Anil 

Critical An E Anil ^)jAsu <i!131 i ^ jjjuAall 


Activity F : 


Anil lAfc (jla c^HaI 4 oAjlj J t*]UA (jjiil ^lllU j 4 p jj-uIaII AiJ jA p Anil 

Critical ad f alii jjj*j csUaI 4 p jj^i 



Activity 

A 

B 

C 

D 



Non critical 


E 

F 




Critical 


> 


2 


5 6 7 8 9 


15 


Time 
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2- Draw Early time histogram : 

j |\j j ^ cJ^ (JLajlSi ^q)->l j Resources <— j ^ 

(_j^ ^9 (_}- A *- J C5^ <^^11 ^ j^Ua^ll ~Q laV 1 

^lL6“i" 1 S+ 1 5=39 ^ a ; 3-ac. ^iLl a^c. 1 j dilliill ^ ^ t*-a B & C 8 c D a^j ciiM!! ^ jjjujVI 



Early time histogram 
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3- Level the no. of crews to no more than 36 crews per week & histogram 
for your solution : 

V ^s^Levelling — j ^ajuoj La ^ i^j <^13,13 t ^ \ ^3^ 36 a* cfi ^j3vu*n ^j3 Li La 

. 36 u° 

j jll j di3Li31 j a!^ju1a]| &La 1 ^^.^ j t 36 Cy* ls^ ^3V^i 11 & l^j ^liil dj| ji&ll aISjouJI 

(J^Cr 36 ^Iill A^^)jud]| <SUa ISa j 39 3^J Aj^Ua^ll ^JaVI <jl L* ij*s 

.^jj^\ j j^bii j ^usi i^t ci^ Non critical activities 

ciis^i! (ji nc* (jsi ^jLqoVI *i^vi b*ij&\ ji *iia\ v*i& Cj^ ^Non critical B 

^aLiil ^^juujVi ji ^>^-Lj u' ^ ^^Ajud^ Aliil V*i& j c 3 (^\ ^3V^1 iic* (Jij <jl <jSaj cJjA^JI ^ LaS ^ AlJli 

6 L>° (J^ 1 llC* (jl L* 0 , 2 \ La (JS 4 ^&3a I § jA LaS (JJa ^al3abU ^AfUl *1*1x1] ^JLiiL j ^aUl () S*1 a 3 Jais (JaC^ ^3^j 3 j! ciilii t L^)SS LaS 

^ ^Lai (Jjjix!i3l ISa j c ^jlL 1 8 j <*-^L ^ (JJi Ajl^iil <jSJ ^ijLuJ 3 o* Vaj ^jLujI 6 S^aJ (JaaII SjSa cj^I j gJtilli jJ^3 J) 

isa Histogram c-jj\3^^\i j c j ^ji^3i j ciiiij3i j ^^^3^ ^ k/^h l^j ciuis ^ji\ 36 ^J^i 

£ $ £ 

diSj (^1 36 cJ^ ^ ^3^V' (Jx 'NJ (^*^31 J ^Uil L-Jj\3^x>\' ^Lijuj c^l3i3 


Histogram after Levelling : 


12 


Resources 



Histogram after Levelling 
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Example 2 : 


It is required to draw the distribution of the required resources according to early start. 


A 

B 

C 

D 

E 


2 5 
A 2 6 
A 3 2 
A 1 3 
C 2 2 


(jjiuJi jiiaJL pjj Js ^ Aj jfo aM r0sourc0s ji Histogram ^ Bor chcirt j yij < n 


Activity 

A 

B 

C 

D 

E 


A 

Resources 
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* Time 




Time 


Example 3 : 

If the maximum available number of resources is 4, determine the new project duration. 
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A 


IJI 

||P ■ 

2 

2 

B 

A 

1 

3 

C 

A 

2 

1 

D 

B 

3 

r 'l 

/ 

E 

C 

1 

3 

F 

D&E 

1 

1 


^Ijjj q\ resources^ o' vk ^ 

(, iaA3 4 jA (jM £j ^ ^ 

4 (> 14 ^ CjIjjS j\ Cjjfla 

t ikv j4%*- La* a^' ^ 


Activity “ 


A 

B 

C 

D 

E 


A 


Resources 
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Histogram ^ Bar chart 

. ^ j*J Jij AjjlkJl resources Jl ^ a ± 


Time 



£ C 




2 3 4 5 6 


7 


Time 


Activity 

A 

B 

C 

D 

E 

F 


A 

Resources 
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: JjVl cM 

4 D .inll E -i^ll 

(JjAxjII Ia& 2au ^ja 

AaJ*J (_£^ll Anil J i 6 Aic. 1 AjJ-uJ E Anil J A^j (JjAajII Ia& 

8 Ajc. j 7 Ajc. lAn 1 D &EAn]| 4jlg_j A*j 'Aiijoj £_£A]| E Anil j & j ^-ilc. 


Time 


£ . £ 


ijatj Ujj jjiui (^ji jjVi jni 


Time 


Activity “ 


A 

B 

C 

D 

E 

F 


Resources 
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♦♦ 

4 E Ajtg-j D*^ll (Ja^j 

. (Jj^sull ljl& «lx_J JLj^. QA 

Aajjlj Anil ^>^1 jj J 4 5 AaC- i A ii*jj D Alill Ji A^j lAfc 

9 Aac. ^-g-jLLj j 8 V'c. D &E AiaII AjlgA Asu Iaiajoj (_£a]| F Vnll j ^-aIc. 


234 56 78 9 


Time 


. U^AJJ 4$^ JaJt 


„ li^lj Ujj j^jj 4JI JuaS! JjVl JaJl jf*j 

Uaflj jUaJ j AaVI aa^I 0 l-ij^1ui Uu» £)j!aju J^L 3 ^ AiLuuxlj AijtS Ij) 

JjSn <iLjaj ji dJjLoj dilci]| jj dJjLftj ji dJji^j JjVI djjaJ 

,jill jl . ^ i \jla uJl ]| J JjSn <iLjaj jj Uu» CaMII j j) Ula 11 J 

1 . j£i Sjjii 0*j jLj j 


234 5 6789 


Time 


